Neonatal caffeine exposure and seizure susceptibility in adult rats.
Early developmental exposure to caffeine in rats results in changes in brain excitability that persist to adulthood. The mechanism of these alterations is unknown. To identify potential neurotransmitter systems involved, we exposed neonatal rats to caffeine and determined seizure thresholds for chemoconvulsants active at different CNS receptors in the adult animal. Rats were unhandled (NH) or received by gavage (0.05 ml/10 g) either vehicle (water) or caffeine (15-20 mg/kg/day) for postnatal days 2-6. At age 70-90 days, each rat was infused intravenously (i.v.) with picrotoxin (PIC), bicuculline (BIC) [convulsants acting at the gamma-aminobutyric acid/benzodiazepine (GABA/BDZ) receptor], pentylenetetrazol [PTZ, possibly acting at both GABA/BDZ and N-methyl-D-aspartate (NMDA) receptors], caffeine (acting at adenosine receptors), strychnine (STR, acting at glycine receptors), or kainic acid (KA, acting at the NMDA receptor). Seizure thresholds were analyzed as a function of neonatal treatment and sex. Thresholds for caffeine, PTZ, PIC, and KA were increased as a function of neonatal caffeine exposure (p = 0.01, 0.02, 0.02, and 0.005, respectively). The thresholds for BIC and STR were not altered. There were also gender differences in seizure susceptibility. Thresholds for seizures produced by BIC, caffeine, PIC, and STR were higher in females (p = 0.005, 0.005, 0.001, and 0.0001, respectively), but were not different for seizures caused by PTZ. These results suggest that early developmental exposure to caffeine affects later seizure susceptibility. Moreover, some of these effects are gender specific.